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<211> 2009 

<212> DNA 
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<220> 

<221> gene 

<222> (1) . . (2009) 

<400> 1 

aataaataaa taaaaatgta gccaattttg tatataaatg agttctgatt atctatataa 60 
ataccaaagc catctgctca tctttaagcc ccacaggcca aaagacactc tccttttgtt 120 
tatctctctc ttctcttcac ttactttgct ttgatccgcc atggctacga aactcgaaag 180 




ctccttaatc 


tttgcccttt 


tgtccaaatg 


cagcgttcta 


agccaaacca 


accttgcctt 


240 


ctccctcctc 


gccgtcacaa 


tcatctggct 


cgccatatct 


ctcttcttat 


ggacctatcc 


300 


cggtggacct 


gcttggggga 


aatacctctt 


cggccggtta 


atatccggtt 


catacaaaac 


360 


cggaaacgtt 


attcccggtc 


caaaaggctt 


ccctttggtt 


ggaagcatgt 


cactcatgtc 


420 


aagcactcta 


gctcaccgac 


gaatcgctga 


tgcagctgag 


aaattcggag 


ccaagaggct 


480 


catggctttc 


agcttaggag 


agactcgcgt 


gatcgtcacg 


tgcaatcccg 


acgtagcgaa 


540 


agagattctg 


aatagcccgg 


tttttgctga 


tcgaccggtt 


aaagaatcgg 


cttactcact 


600 


gatgtttaac 


agagcaattg 


gttttgcacc 


acacggtgtt 


tactggcgaa 


cgcttcgccg 


660 


tatcgcttcg 


aaccatctct 


ttagtacaaa 


acaaatcaga 


agagccgaga 


cgcaacgacg 


720 


agtgatctca 


agccagatgg 


ttgagtttct 


tgaaaaacag 


agtagtaacg 


aaccctgttt 


780 


tgttcgtgag 


ttgcttaaaa 


cggcgtcgct 


taacaacatg 


atgtgctctg 


tattcggaca 


840 


agagtatgag 


cttgaaaaaa 


accatgttga 


gttacgtgaa 


atggtcgaag 


aaggttatga 


900 


tttgctcgga 


acgttgaatt 


ggactgatca 


ccttccttgg 


ctatcggagt 


ttgatcctca 


960 


aagactccgg 


tctagatgtt 


ccacactcgt 


accaaaggta 


aaccggtttg 


tatcccggat 


1020 


tatatccgaa 


caccgtaatc 


aaaccggtga 


tttgcctcgt 


gatttcgtcg 


acgttttgct 


1080 


ctccctccat 


ggttcagata 


aattatccga 


cccggacata 


atcgccgttc 


tttgggtatg 


1140 


cacaccattt 


atttgattaa 


ttattcttaa 


ttatatttgt 


tgaaaattgc 


ttaggattat 


1200 


ttagattaaa 


acatgaaatt 


tgagactcaa 


tgtgacgtgt 


tgtggaataa 


ttaaagcatt 


1260 


agaagttttt 


tgtttgacat 


caaattagta 


aattttagat 


tttataacag 


tttctataaa 


1320 


aagtaaaaag 


tactaaaatt 


tttgagttat 


tattacagga 


gatgatattc 


agaggaacag 


1380 


acacagttgc 


ggtcttaatc 


gagtggatcc 


tcgctaggat 


ggtccttcat 


ccagatatgc 


1440 


aatcaacggt 


acaaaacgag 


ctggatcaag 


tagtcgggaa 


atcaagagcc 


ctagatgaat 


1500 


ctgacttggc 


ttcacttcca 


tatctaacgg 


ctgtggtgaa 


agaagtattg 


aggcttcatc 


1560 


ctccaggccc 


acttctatca 


tgggcccgtt 


tggccataac 


agacacgatc 


gttgatggtc 


1620 


gtcttgttcc 


ggcagggacc 


acagcaatgg 


tgaacatgtg 


ggccgtatcg 


catgatccac 


1680 


acgtgtgggt 


tgatcctttg 


gagtttaaac 


ctgagaggtt 


cgtggcaaaa 


gaaggtgagg 


1740 


tggagttttc 


ggttcttggg 


tcggatttga 


gacttgcacc 


tttcgggtcg 


ggtcgtcgga 


1800 


tttgccccgg 


gaagaatctt 


ggttttacta 


ccgttatgt t 


1 1 qq a c cr a c Q 


atgatgt tac 


1860 


atgagtttga 


atggggaccg 


tccgatggta 


acggcgttga 


cttatctgag 


aaactgaggc 


1920 


tttcttgcga 


gatggctaat 


cctcttcctg 


ctaaattgcg 


ccgtaggcgc 


agttaaaaaa 


1980 


aagaagctca 


tatgagaatt 


agagatttt 
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<210> 2 

<211> 1593 

<212> DNA 

<213> Arabidopsis thaliana 



<220> 

<221> CDS 

<222> (1) . . (1593) 



<400> 2 

atg get acg aaa etc gaa age tec tta ate ttt gee ctt ttg tec aaa 48 

Met Ala Thr Lys Leu Glu Ser Ser Leu lie Phe Ala Leu Leu Ser Lys 
15 10 15 

tgc age gtt eta age caa acc aac ctt gec ttc tec etc etc gee gtc 96 
Cys Ser Val Leu Ser Gin Thr Asn Leu Ala Phe Ser Leu Leu Ala Val 
20 25 30 

aca ate ate tgg etc gee ata tct etc ttc tta tgg acc tat ccc ggt 144 
Thr lie lie Trp Leu Ala lie Ser Leu Phe Leu Trp Thr Tyr Pro Gly 
35 40 45 

gga cct get tgg ggg aaa tac etc ttc ggc egg tta ata tec ggt tea 192 
Gly Pro Ala Trp Gly Lys Tyr Leu Phe Gly Arg Leu lie Ser Gly Ser 
50 55 60 

tac aaa acc gga aac gtt att ccc ggt cca aaa ggc ttc cct ttg gtt 240 
Tyr Lys Thr Gly Asn Val lie Pro Gly Pro Lys Gly Phe Pro Leu Val 
65 70 75 80 

gga age atg tea etc atg tea age act eta get cac cga cga ate get 288 
Gly Ser Met Ser Leu Met Ser Ser Thr Leu Ala His Arg Arg lie Ala 
85 90 95 

gat gca get gag aaa ttc gga gee aag agg etc atg get ttc age tta 336 
Asp Ala Ala Glu Lys Phe Gly Ala Lys Arg Leu Met Ala Phe Ser Leu 
100 105 110 

gga gag act cgc gtg ate gtc acg tgc aat ccc gac gta gcg aaa gag 3 84 

Gly Glu Thr Arg Val lie Val Thr Cys Asn Pro Asp Val Ala Lys Glu 
115 120 125 

att ctg aat age ccg gtt ttt get gat cga ccg gtt aaa gaa teg get 432 
lie Leu Asn Ser Pro Val Phe Ala Asp Arg Pro Val Lys Glu Ser Ala 
13 0 135 14 0 

tac tea ctg atg ttt aac aga gca att ggt ttt gca cca cac ggt gtt 480 
Tyr Ser Leu Met Phe Asn Arg Ala lie Gly Phe Ala Pro His Gly Val 
145 150 155 160 

tac tgg cga acg ctt cgc cgt ate get teg aac cat etc ttt agt aca 528 



Tyr Trp Arg Thr Leu Arg Arg lie Ala Ser Asn His Leu Phe Ser Thr 
165 170 175 

aaa caa ate aga aga gec gag acg caa cga cga gtg ate tea age cag 576 
Lys Gin lie Arg Arg Ala Glu Thr Gin Arg Arg Val lie Ser Ser Gin 
180 185 190 

atg gtt gag ttt ctt gaa aaa cag agt agt aac gaa ccc tgt ttt gtt 624 
Met Val Glu Phe Leu Glu Lys Gin Ser Ser Asn Glu Pro Cys Phe Val 
195 200 205 

cgt gag ttg ctt aaa acg gcg teg ctt aac aac atg atg tgc tct gta 672 
Arg Glu Leu Leu Lys Thr Ala Ser Leu Asn Asn Met Met Cys Ser Val 
210 215 220 

ttc gga caa gag tat gag ctt gaa aaa aac cat gtt gag tta cgt gaa 72 0 

Phe Gly Gin Glu Tyr Glu Leu Glu Lys Asn His Val Glu Leu Arg Glu 
225 230 235 240 

atg gtc gaa gaa ggt tat gat ttg etc gga acg ttg aat tgg act gat 768 
Met Val Glu Glu Gly Tyr Asp Leu Leu Gly Thr Leu Asn Trp Thr Asp 
245 250 255 

cac ctt cct tgg eta teg gag ttt gat cct caa aga etc egg tct aga 816 
His Leu Pro Trp Leu Ser Glu Phe Asp Pro Gin Arg Leu Arg Ser Arg 
260 265 270 

tgt tec aca etc gta cca aag gta aac egg ttt gta tec egg att ata 864 
Cys Ser Thr Leu Val Pro Lys Val Asn Arg Phe Val Ser Arg lie lie 
275 280 285 

tec gaa cac cgt aat caa ace ggt gat ttg cct cgt gat ttc gtc gac 912 
Ser Glu His Arg Asn Gin Thr Gly Asp Leu Pro Arg Asp Phe Val Asp 
290 295 300 

gtt ttg etc tec etc cat ggt tea gat aaa tta tec gac ccg gac ata 960 
Val Leu Leu Ser Leu His Gly Ser Asp Lys Leu Ser Asp Pro Asp lie 
305 310 315 320 

ate gee gtt ctt tgg gag atg ata ttc aga gga aca gac aca gtt gcg 1008 
He Ala Val Leu Trp Glu Met He Phe Arg Gly Thr Asp Thr Val Ala 
325 330 335 

gtc tta ate gag tgg ate etc get agg atg gtc ctt cat cca gat atg 1056 
Val Leu He Glu Trp He Leu Ala Arg Met Val Leu His Pro Asp Met 
340 345 350 

caa tea acg gta caa aac gag ctg gat caa gta gtc ggg aaa tea aga 1104 
Gin Ser Thr Val Gin Asn Glu Leu Asp Gin Val Val Gly Lys Ser Arg 
355 360 365 

gee eta gat gaa tct gac ttg get tea ctt cca tat eta acg get gtg 1152 
Ala Leu Asp Glu Ser Asp Leu Ala Ser Leu Pro Tyr Leu Thr Ala Val 
370 375 380 

gtg aaa gaa gta ttg agg ctt cat cct cca ggc cca ctt eta tea tgg 1200 
Val Lys Glu Val Leu Arg Leu His Pro Pro Gly Pro Leu Leu Ser Trp 
385 390 395 400 

gee cgt ttg gee ata aca gac acg ate gtt gat ggt cgt ctt gtt ccg 1248 
Ala Arg Leu Ala lie Thr Asp Thr He Val Asp Gly Arg Leu Val Pro 



405 . 410 415 

gca ggg acc aca gca atg gtg aac atg tgg gcc gta teg cat gat cca 12 96 

Ala Gly Thr Thr Ala Met Val Asn Met Trp Ala Val Ser His Asp Pro 
420 425 430 

cac gtg tgg gtt gat cct ttg gag ttt aaa cct gag agg ttc gtg gca 1344 
His Val Trp Val Asp Pro Leu Glu Phe Lys Pro Glu Arg Phe Val Ala 
435 440 445 

aaa gaa ggt gag gtg gag ttt teg gtt ctt ggg teg gat ttg aga ctt 1392 
Lys Glu Gly Glu Val Glu Phe Ser Val Leu Gly Ser Asp Leu Arg Leu 
450 455 460 

gca cct ttc ggg teg ggt cgt egg att tgc ccc ggg aag aat ctt ggt 144 0 

Ala Pro Phe Gly Ser Gly Arg Arg lie Cys Pro Gly Lys Asn Leu Gly 
465 470 475 ~ 480 

ttt act acc gtt atg ttt tgg acg gcg atg atg tta cat gag ttt gaa 1488 
Phe Thr Thr Val Met Phe Trp Thr Ala Met Met Leu His Glu Phe Glu 
485 490 495 

tgg gga ccg tec gat ggt aac ggc gtt gac tta tct gag aaa ctg agg 153 6 

Trp Gly Pro Ser Asp Gly Asn Gly Val Asp Leu Ser Glu Lys Leu Arg 
500 505 510 

ctt tct tgc gag atg get aat cct ctt cct get aaa ttg cgc cgt agg 1584 
Leu Ser Cys Glu Met Ala Asn Pro Leu Pro Ala Lys Leu Arg Arg Arg 
515 520 " 525 

cgc agt taa 1593 
Arg Ser 
530 



<210> 3 

<211> 530 

<212> PRT 

<213> Arabidopsis thaliana 

<400> 3 

Met Ala Thr Lys Leu Glu Ser Ser Leu He Phe Ala Leu Leu Ser Lys 
1 5 10 15 



Cys Ser Val Leu Ser Gin Thr Asn Leu Ala Phe Ser Leu Leu Ala Val 
20 25 30 

Thr He He Trp Leu Ala He Ser Leu Phe Leu Trp Thr Tyr Pro Gly 
35 40 ~ 45 



Gly Pro Ala Trp Gly Lys Tyr Leu Phe Gly Arg Leu He Ser Gly Ser 
50 55 60 



Tyr Lys Thr Gly Asn Val He Pro Gly Pro Lys Gly Phe Pro Leu Val 
65 70 75 80 



Gly Ser Met Ser Leu Met Ser Ser Thr Leu Ala His Arg Arg He Ala 
85 90 95 



Asp Ala Ala Glu Lys Phe Gly Ala Lys Arg Leu Met Ala Phe Ser Leu 
100 105 no 



Gly Glu Thr Arg Val He Val Thr Cys Asn Pro Asp Val Ala Lys Glu 
115 120 125 



He Leu Asn Ser Pro Val Phe Ala Asp Arg Pro Val Lys Glu Ser Ala 
130 135 140 



Tyr Ser Leu Met Phe Asn Arg Ala He Gly Phe Ala Pro His Gly Val 
145 150 155 160 



Tyr Trp Arg Thr Leu Arg Arg He Ala Ser Asn His Leu Phe Ser Thr 
165 170 175 



Lys Gin He Arg Arg Ala Glu Thr Gin Arg Arg Val He Ser Ser Gin 
180 185 ' 190 



Met Val Glu Phe Leu Glu Lys Gin Ser Ser Asn Glu Pro Cys Phe Val 
195 200 205 



Arg Glu Leu Leu Lys Thr Ala Ser Leu Asn Asn Met Met Cys Ser Val 
210 215 220 



Phe Gly Gin Glu Tyr Glu Leu Glu Lys Asn His Val Glu Leu Arg Glu 
22 5 230 235 240 



Met Val Glu Glu Gly Tyr Asp Leu Leu Gly Thr Leu Asn Trp Thr Asp 
245 250 255 



His Leu Pro Trp Leu Ser Glu Phe Asp Pro Gin Arg Leu Arg Ser Arg 
260 265 ~ 270 



Cys Ser Thr Leu Val Pro Lys Val Asn Arg Phe Val Ser Arg He He 
2 75 2 80 2 85 



Ser Glu His Arg Asn Gin Thr Gly Asp Leu Pro Arg Asp Phe Val Asp 
290 295 300 



Val Leu Leu Ser Leu His Gly Ser Asp Lys Leu Ser Asp Pro Asp lie 
305 ' 310 * 315 320 



lie Ala Val Leu Trp Glu Met lie Phe Arg Gly Thr Asp Thr Val Ala 
325 330 335 



Val Leu lie Glu Trp lie Leu Ala Arg Met Val Leu His Pro Asp Met 
340 345 350 



Gin Ser Thr Val Gin Asn Glu Leu Asp Gin Val Val Gly Lys Ser Arg 
355 360 365 



Ala Leu Asp Glu Ser Asp Leu Ala Ser Leu Pro Tyr Leu Thr Ala Val 
370 375 380 



Val Lys Glu Val Leu Arg Leu His Pro Pro Gly Pro Leu Leu Ser Trp 
385 390 395 400 



Ala Arg Leu Ala lie Thr Asp Thr lie Val Asp Gly Arg Leu Val Pro 
405 410 415 



Ala Gly Thr Thr Ala Met Val Asn Met Trp Ala Val Ser His Asp Pro 
420 425 430 



His Val Trp Val Asp Pro Leu Glu Phe Lys Pro Glu Arg Phe Val Ala 
435 440 445 



Lys Glu Gly Glu Val Glu Phe Ser Val Leu Gly Ser Asp Leu Arg Leu 
450 455 460 



Ala Pro Phe Gly Ser Gly Arg Arg lie Cys Pro Gly Lys Asn Leu Gly 
465 470 475 480 



Phe Thr Thr Val Met Phe Trp Thr Ala Met Met Leu His Glu Phe Glu 
485 490 495 



Trp Gly Pro Ser Asp Gly Asn Gly Val Asp Leu Ser Glu Lys Leu Arg 
500 505 510 



Leu Ser Cys Glu Met Ala Asn Pro Leu Pro Ala Lys Leu Arg Arg Arg 
515 520 ' 525 



Arg Ser 
530 



<210> 4 




<211> 15 

<212> DNA 

<213> synthetic construct 
<220> 

<221> primer_bind 

<222> (1) . . (15) 

<400> 4 

attatcacat taacc 

<210> 5 

<211> 26 

<212> DNA 

<213> synthetic construct 
<220> 

<221> primer_bind 

<222> (1) . . (26) 

<400> 5 

ttgatccgcc atggctacga aactcg 

<210> 6 

<211> 26 

<212> DNA 

<213> synthetic construct 
<220> 

<221> primer_bind 

<222> (1) . . (26) 



<400> 



6 



ttaactgcgc ctacggcgca atttag 

<210> 7 

<211> 34 

<212> DNA 

<213> synthetic construct 
<220> 

<221> prime r_bind 

<222> (1) . . (34) 

<400> 7 

gggtaccgaa ttcatggcta cgaaactcga aagc 

<210> 8 

<211> 36 

<212> DNA 

<213> synthetic construct 
<220> 

<22 1> primer__bind 

<222> (1) . . (36) 

<400> 8 

gcataagctt gagctcttaa ctgcgcctac ggcgca 



